1888]                              CHARACTER OF NATURAL LIGHT.                                 143
polarization may be of a definite character, it is only necessary that the ratio of amplitudes and the difference of phases should be absolute constants, and this of course is consistent with the same degree of irregularity as was admitted for plane vibrations.
The intensity of elliptically-polarized light is the sum of the intensities of its rectangular components. This we may consider to be an experimental fact, as well as a consequence of the theory of transverse vibrations. In whatever form such a theory may be adopted, the energy propagated will certainly conform to this law. When the constants in (2) are regarded as subject to variation, the apparent intensity is represented by
M(a?) + M(tf) .............................. (4)
We are now in a position to examine the constitution which must be ascribed to natural light. The conditions to be satisfied are that when resolved in any plane the mean intensity of the vibrations shall be independent of the orientation of the plane, and, further, that this property shall be unaffected by any previous relative retardation of the rectangular components into which it may have been resolved. The original vibration being represented by
x = a cos (<£ — a),        y = I cos (</> — /9),
or, as we may write it, since we are concerned only with phase differences, oa = acos(f>,                 y = b cos (</> — 8),  .................. (5)
let us suppose that the second component is subjected to a retardation e. Thus
x = a cos (f>,                 y = b cos (</> ~ 8 — e), ............... (6)
in which a, b, 8 will be regarded as subject to rapid variation, while e remains constant. If the vibration represented by (6) be now resolved in a direction at', making an angle « with x, we have
x' — a cos 0 cos at + b cos (<jk — 8 — e) sin «
= [a cos to + b sin w cos (8 + e)] cos </> + b sin o> sin (8 + e) sin <p ; and the intensity is
a2 cos2 a) + b- sin2 w + 2afc cos w sin w cos (8 + e) ............. (7)
Of this expression we take the mean, w and e remaining constant. Thus the apparent intensity may be written
M(,v'2) = M O2) cos2 <y + If (ft2) sin2 w + 2M [ab cos (8 + e)] cos a> sin to. ...(8)
In order now that the stream may satisfy the conditions laid down as necessary for natural light, (8) must be independent of o> and e; so that
................................. (9)
Verdet, Lemons d'Optique Physique, Vol. n. p. 88.ral light. To this we shall presently return; but in the meantime it is obvious that the constitution of natural light is essentially irregular, for we have seen that absolutely regular, i.e., absolutely homogeneous, light is necessarily (elliptically) polarized.
